A staphylocoagulase-negative, novobiocin-susceptible strain (M4S-6 T ) of a species of the genus Staphylococcus was isolated from the river Argen in Southern Germany. It was assigned to the genus Staphylococcus due to the presence of the fatty acids, ai-C 15 : 0 , i-C 15 : 0 , i-C 17 : 0 , ai-C 17 : 0 , and of menaquinone (MK-7) in the cytoplasmic membrane, which are typical of coagulase-negative staphylococci. The polar lipid profile consisted of phosphatidylglycerol, diphosphatidylglycerol, an unknown phospholipid and an unknown glycolipid. Although the 16S gene sequence of strain M4S-6 T revealed a 98 % similarity with its closest relative, 
substances. The results of 16S rRNA gene sequence analysis and of phenotypic testing indicated that M4S-6 T was a representative of a novel species for which the name Staphylococcus argensis sp. nov., is proposed with the type strain M4S-6 T (DSM 29875
Members of the genus Staphylococcus, currently consisting of 77 species and subspecies with validly published names [Leibniz Institute DSMZ-German Collection of Microorganisms and Cell Cultures, 2015 (http://www.dsmz.de/ bacterial-diversity/prokaryotic-nomenclature-up-to-date)], occur ubiquitously in nature, but in denser populations on skin and the mucous membranes of mammals and birds (Kloos et al., 1992) . Whereas species causing severe infections in humans and animals have been investigated well, little is known about the diversity of species of the genus Staphylococcus in aquatic environments. In the project SchussenAktivplus 2259 staphylococci were isolated from sewage and river water. On Micronaut Staph microtiterplates and in matrix-assisted laser desorption/ionization time-of-flight mass spectrometry, commonly used in hospitals for identification, 356 isolates (15.8 % of the total) could not be identified. One of these 'unidentified' strains (M4S-6 T ) has been further characterized as Staphyllococcus argensis sp. nov., as described here Strain M4S-6 T was isolated, in October 2012, from sediments of the river Argen (Southern Germany) using ChapmanStone-agar supplemented with 0.05 g l 21 sodium azide. For characterization, Micronaut-Staph-and MicronautStrep2-microtitre plates (MERLIN Diagnostika) were used, according to manufacturer's instructions. Additional carbon sources for growth were tested by supplementing 4 ml mineral medium M9 (12.8 T suspension. After 5 days, incubation at 37 8C (with permanent shaking) the optical density was measured (578 nm) and compared with that of noninoculated controls. To exclude culture inactivation during washing of the inoculum, DEV nutrient broth was inoculated as a growth control. The pH of media was adjusted to 7.2 if necessary. To test the arsenite tolerance of strains, DEV nutrient broth with glucose as the carbon source was supplemented with 0.008, 0.08, 0.7, 1 and 1.25 g l 21 As 2 O 3 . Synthesis of staphylocoagulase was tested using rabbit plasma (Becton Dickenson) according to the manufacturer's instructions. For testing catalase, 3 % (v/v) H 2 O 2 -solution was dropped on colonies grown overnight on DEV-nutrient agar; for testing oxidase, biomass grown on DEV-nutrient agar was streaked on oxidase-test-discs (Fluka/Sigma Aldrich). Susceptibility to chloramphenicol, ciprofloxacin, cotrimoxazole, erythromycin, gentamycin, imipenem, tetracycline, norfloxacin, ofloxacin and oxacillin was tested according to the Deutsche Industrie Norm (DIN 58940, 2011) and ampicillin, clindamycin, ertapenem, neomycin, novobiocin and penicillin G, according to Clinical and Laboratory Standards (CLSI, 2011).
For pigment extraction, cells of M4S-6
T and S. pettenkoferi DSM 19554
T cultures grown overnight on DEV-nutrient agar (Fig. S1 , available in the online Supplementary Material) were suspended in a 0.9 % (w/v) NaCl solution to obtain turbidity of McFarland 1.0. To extract pigment, 2 ml of the suspension was used as previously described (Morikawa et al., 2001 ).
Biomass for DNA-DNA hybridization, respiratory quinone, fatty acid and polar lipid analyses was grown in DEV nutrient broth at 37 8C for 4 days. All analyses were carried out by the Identification Service, Leibniz Institute DSMZ-German Collection of Microorganisms and Cell Cultures, Braunschweig (Germany). For DNA-DNA hybridization, cells were disrupted by using a Constant Systems TS 0.75kW (IUL Instruments). DNA in crude extracts was purified by chromatography on hydroxyapatite, as described by Cashion et al. (1977) . DNA-DNA hybridization was carried out as described by De Ley et al. (1970) and modified by Huss et al. (1983) using a model Cary 100 Bio UV/VIS-spectrophotometer equipped with a Peltier-thermostated 666 multicell changer and a temperature controller with an in-situ temperature probe (Varian). Analyses of polar lipids and respiratory quinones were performed using the two-stage method of Tindall (1990a, b) . For analysis of fatty acids, 10 mg cells were saponified, methylated, extracted and analysed using Sherlock MIS (MIDI Inc, Newark, USA) according to Miller (1982) . The 16S rRNA gene sequence was determined by Sanger-sequencing using 27f and 1492r primers (e.g. Frank et al., 2008) . Alignment of the 16S rRNA gene sequences of closely related species, reconstruction of a phylogenetic tree by the neighbour-joining method and bootstrapping analysis based on 1500 replications were performed using MEGA6 software (www.megasoftware.net).
The catalase-positive, oxidase-and staphylocoagulasenegative strain M4S-6 T could not be identified by its physiological reactions on Micronaut-Staph-microtiterplates. The only positive reaction was for ornithine decarboxylase. Matrix-assisted laser desorption/ionization time-of-flight mass spectrometry identified M4S-6
T as a representative of the genus Staphylococcus. However, its spectrum was different from the spectra of the 52 species of the genus Staphylococcus with spectra deposited in databases (including S. pettenkoferi). It showed maximum 16S rRNA gene sequence similarity (1080 basepairs) with S. pettenkoferi (98 %), classifying it as a member of the genus Staphylococcus, but not as S. pettenkoferi (Fig. 1) . Although DNA-DNA hybridization of M4S-6 T and S. pettenkoferi DSM 19554
T revealed hybridization values of between 66.8 and 76.7 % (determined in quadruplicate, reproducibility¡10 %; Table 1), the phenotypic and physiological characteristics of S. pettenkoferi and M4S-6 T were significantly different. M4S-6 T formed yellow colonies of #1 mm in diameter on DEV nutrient agar after 24 h of incubation at 37 8C, whereas colonies of S. pettenkoferi DSM 19554
T were glistening white and 2-3 mm in diameter (Fig. S1 ). The pigment of M4S-6 T could be extracted using methanol as the solvent (0.059), but no pigment could be extracted from cells of S. pettenkoferi (the absorbance of 0.037 did not differ significantly from the blank). Contrary to S. pettenkoferi, M4S-6 T synthesized ornithine decarboxylase and grew aerobically on formiate or the amino acid Lhistidine, was urease-negative, could not reduce nitrate and did not grow aerobically with D(-)-mannitol, D-sorbite, gluconic acid, carboxymethylcellulose, lignosulfonate and L-proline (Table 2) . Furthermore, S. pettenkoferi tolerated a 15-fold higher concentration of As 2 O 3 than M4S-6 T . Both strains were susceptible to ampicillin, chloramphenicol, ciprofloxacin, clindamycin, cotrimoxazole, ertapenem, erythromycin, gentamycin, imipenem, tetracycline, neomycin, norfloxacin, novobiocin, ofloxacin, oxacillin and penicillin G. Only menaquinone MK-7 (100 %) was detected in M4S-6 T , whereas for S. pettenkoferi, the respiratory quinones MK-6 and MK-8 were also reported to be present (Trülzsch et al., 2007;  Table 1 ). The fatty acid profile of M4S-6 T consisted of ai-C 15 : 0 (28.7 %), i-C 15 : 0 (26.4 %), i-C 17 : 0 (14.9 %), ai-C 17 : 0 (14.9 %), i-C 19 : 0 (5.4 %), ai-C 19 : 0 (2.8 %), i-C 16 : 0 (2.4 %), C 20 : 0 (1.5 %), C 18 : 0 (1.4 %), i-C 18 : 0 (1 %), C 16 : 0 (0.4 %) and i-C 14 : 0 (0.3 %). Hence it displayed the typical pattern of coagulase-negative staphylococci (Kotilainen et al., 1991) . The polar lipid pattern (Fig. S2) , consisting of phosphatidylglycerol, diphosphatidylglycerol, an unknown phospholipid (PL), an unknown glycolipid (GL) and smaller amounts of two other unknown GLs, another unknown PL and an unknown lipid, also confirmed that strain M4S-6 T belonged to the genus Staphylococcus (Nahaie et al., 1984) . Further phenotypic and chemotaxonomic characteristics are shown in Tables 1 and 2. The restricted use of carbon sources as well as sensitivity to frequently used antibiotics for treating infections caused by members of the genus Staphylococcus characterize the type strain M4S-6 T as an isolate from an oligotrophic environment such as the river Argen.
Biochemical properties, such as the pattern of fatty acids and polar lipids, as well as 16S rRNA gene sequence analysis clearly assigned M4S-6 T as a strain of a species of the genus Staphylococcus. However, the phenotypical and physiological properties revealed significant differences between M4S-6 T and (from 16S rRNA gene similarities) its closest Staphylococcus argensis (ar.gen'sis. N.L. masc. adj. argensis was isolated from the river Argen, a pre-alpine mountain river flowing into Lake Constance in Southern Germany). Its restricted spectrum of carbon sources as well as its sensitivity against frequently used antibiotics to treat infections caused by staphylococci characterize the type strain M4S-6 T (5DSM 29875 T 5CIP 110904 T ) as an isolate from an oligotrophic environment like the river Argen.
